
IIU~IUOLDT 8,\\' MUNICIPAL IVATEIlIlISTIlICT
(;1l0L1"UIV"TER MA.....\GI~'lEi\T PL.\1"

~for.
1i"",b<>ldlllay M""icipOl W.t<r Oi"rkl

PO. II<» 95
~:....u.CA95w.1

(701)4-l].jOI8

~~~~~
6lJ Third Sum
Eon~.. C" 95501

(1ll7) -I-IH>26



TARLE Of CO:-'T":-',S
1.0 INTKOlll'CTIO _ _ _.._ .._ .__.__ _._ __._l

1.1 0_"':>1"" M"""~I"'D1Plan Scor<-., , _2
1'< Di!llrklila<keround. .__.., _ _2
I.l AUIhori~'.. _, " _... .._6

l.O M.n Objt<'I.·••n~ G<IoI _ ..__.•_ _ _ _.6
3.0 .\Iod Ri.·.. G nd '" R.,ln_._ ., ..__ _.__. .. __ _ _ -'

3.1 C11","", ,.,.".,.. ,.._ ,_,. " __.._._ __ _..__ 6
3.2 Il.t>in Ilydrololl' .."., .•.._ ",.............. . _._............. ... 1

H.I Mad RIV<f Lo",'...,j s..I>-boasin lIJ"1roloa.y (1·1.01 l __ . .. 1
l.2.2 MO<l Rlv"" J)o",~ Po"&iri, S.b-boom 1l)·drol<>iJtH.011....... ...__ __ I
l.U "'- of .... Mad Ri.·.. &sin 1<",1ud<d ;" Ill< O",..,.,.,t.....a~ Plan" II
J.:'.~ Gto<l<I<!wII<-r ~lnd<lInJ.- ..--....-............................. .,. ",_,.. __.. II

~.O G nd ". M.n , Pion 1 _.._ _ _.. __. . ."
~.l Ground..~t<r M,nog""",'" PI"" I Rt<JuirN by ADJOJO .•,. ..""...,, 15

~,1.1 Soli"" 11' In",,,,,,,, _ _ .,.............•,...... , ~
~.U W.II'-ll'ro<t<lion _..__ .._ ..__.,._.. """,'~

~J.3 Mlu".,;.,. ofC""'..,,; Grour>J"' .,. _._., ..,..,.. 1~
U.~ '1\'.11 C""""'-"Ii<w Polkio ._ _ _.. ,. 15
~J.5 11'011 Abandonmmo Pol"'; ,......•,.. , ""., \5
~.1.6 C'_'ion nf~"'~t""Proj«lJ.. ...... ,."""""""".""",.", ... 15
~.l.1 Impocl nfLaod U.. I'Iano_.._ ..._.•"...•_ ", .. 16
U.I MIllll"'""" of(h'rn!rall CMd"Ioo>., ,., , ,. ..""." 16
~.1.9 Rop]ooti.......... nfrJeIrO<l«l Gn>nnd"'~t<r ,.".,.".. ,.. " . " \1
U.IO M""i""';ni "rGtoo.o"vl....t<r Ptodooti<... l<->~I.. Sf<>Ai<. ond W01<t Qn>JI'y 11
U.l\ ro<iliwitl~C"'li"""i.·.U..I~ 11
~.1.l2 O<"ektp Rolotiomltip with KqulalDr) A,...,io,._ ".,. 11

5.0 G....nd"'·.", M.n'll'm'nl S,,,,..p.._.__.._._._.._. "
5.1 r_",..,.. """""i"""...HOgh &I"ing R<gul""'" an<Il'erm~ R«tuil.",,,,n,,,,. 11
5.2 OrouJ>il..:>Itr MnnilOri"l _ ._ 19
S.3 0p<r>60n ofManh<.... Ibm MId l!UIh Lal. "".. ,."".. 19
H Oro<ll>ll ,.. Mnd<Unllll>ll S.bsorfoce $'00;""... ... " "".. """"""",.""""""" \9
5.S SIIlk<bold<r In'ol _ .._ __.. ,._ , , ,.."_._.,,,_ ,."" .. 2ll

6.0 S."'""I)" _.__....._ __ .__ _.._ ..•_ _ .._ .._ .....-...21

...............................~
..............•....... _9



llUMOOLPT ll,~\' ,\lU:"1C1PAI. WAnll IlI~TIIJCT
C;1I0U:O;llWIlTl:K ~lM':AC;Dlf:NT rl.A:O;

1,0 1l''Tll.OllUCTIO:''
Th< Ilu,uhokll Iloy ,\I"""il*lll'..", Di:uric' (HR,'III'D) =<i,~ • Lo<ol {J......J"'~ler
~Ianqcmen, Il><i-.:< A<' a-n from th< Calirorniot ~1<nI ~f"'..", Reoour<:<> to ".oy
th<~~31'" supplyEnt! the HilMII'D 'y5ICrn..,.I "'.....,. • GrounJ,,~M~ l'I.,
(OIl',\IPJ rOO' "'" M:><l Rioa Ila>in. The G_~"''''~~ ,\<1, Cal;forniot W..." Cod<,
p"" 2,75,1 10751, ,I.., k,om>o"~ A.....,b1y flill J.OJ.O (liP J.010~ p''l'''i<lo$ pubI,= .,.eie! ",lh
Ib< aulhority to fJl<P"" grwnol",~"" rnonag<m<1>l pi"", The 1m"", ofAlllOlO is to 1IfOtOOl.
«><>p<nli,'. ","""g<nI<hl of~""''''l~ by knI "I"""i.. ond~~i"'in
~....,. M$in<. III r«opilion "fthe 1mpor\llll« <>fib< gt<HD:!"''''''' «><>UI'<C> to ""' ..........1
W.ler suppI)' n«<b of"1>'l<f ""'" on<! t..nd """"'<1 in th< M>d R.i,,,, ..~ ,hi: Dii>ri<t', lJoooRl
or Dt"""OO'..",hori><d ,hi:~.... of. G\'IMP ",iIh 1I.<><>l\JliOll :!tIOS-J, "l>i<h "'.. f'&'S<'!
.. on ''''''"'is<<! pub!'= hI:....... ;" Mld'<b 2OOS,

A I_II" potti<>n ofH....boI<lI C"""'y', populal.... uses ~"''''''' from ,hi: M>d lI.i"'" Ilo>in.
nsainly lhrooJah IlIlMWll', >ysl<m, This GWMP~ 'p«ifl< i....,. '" J<quffi<d by AP
J.OlO ......11 .. lllh<r;"'1I<> ",Ic>-aru to ,I!< ..... To -... ""is gtOIPJd",1>'l<f """",,.,,.........,..
oro;! <k\"""'~_"',lh;'_,

Q Gi" l..id""'~or"""u;wid
.;. SlAl<, pI> of"'" G\\'Mr
'" ClwxIori"" th< M" llivor lla>iII on<! Sub-bo>i... "'.......... hy;JroloaY
Q Pn;son lmin ""I'
Q 0;.." o:ono<p<o>lloyd'lOll«lIog;., 0>0<1<1
.;. 0; numaio>.l pm<!"''''''' ff>O<I<l
+ ~th< JfOUlId"'''''' toan.Ignn<nt ....... f«JuireJ bylowond ........ the

..lev....., to th< ~lad fl;. Ila>in
.;. I'f<xm, fl,.. ground~ ~ SlfaI<i;i<>

f.l lIi""k'lh'kt"'''nd
Ilumbokll floy Munidl"l 1'1_ Pi"",,, produe« "''''''' rrom four~. ",,,II, Io<aI<d lI<Of th<
Disuict', F...... Conlrol C<tl1er OIl "'" Mad River ill An:a... The localion ofllB~IWD 1:>"",
l:on<rol C"",'" foe;li,y and th< IUnn<y w.IIo or< _" ill ~1~ 1. The: Kli,-, Il.arn><y ~>:llo lit<

lobol.. Pump S""ions 1~ 4, Ill'" """'" .... Pump ...'ion 5 <an>I 6_ Pump s..tion 5 i..
,"",!>bolia! Ra/1n<f "'''II ,.... is '"'" i' p«><I...~"", 0I>l1'wup Sutioo 6 i, • "'''''",~er-"
oj;""","" Up '" ~I ..ill;"" p11ono per <isy (MOll) I, I"""f'<d fro,,, lh< Ik>lo<<n< Ri,-", D<po;ito
'I'" uno.Ier1" lIJ< M" 11.;,... <"""""'I. -11>0 flBMWO f>cil;';"'I"""ido "..,« II> th< "",,",,""iti<>
orM<K'ol<Y'·ill<. An=a. 1Our-.:u. M...ilo. 81"" L.... f'i.l<lbrook. CllIt<n, s..ooa. F.i.ho,-<n.
and lbo tlurnboldt C""""unily s...-'Ko DisIricI, The: DiOlri<l ~... <>IObIi>lJ<d in 195610 p""id.
<lon><>ti< .... iuduslri.al "'~ ro. the""," 0,.] i",I"""" the""", lJea,iiy~ and d<,'<k>pod

I
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""" ,he counl Ik~ on d:ua fi r w msU> ll1JC1lMkins ur lhe DlltiCl' 5Cl'\icc ""'"
( n In n 1ft 2). the :000 populaiion uhbe Dimia " IIPI"O i. leI) 5.011 r 60"-' of tbc
porul OOCI f! Iwnhold, ounl) The projCClcd porulalH lI/Vwlb fi r ,be <JWllj bas been
est'lmILIed .. 0 ~·...nuall) 1hrouib Ibc )_2030. "hich "oold )icld. Oi.mct~ of
S~.569 in 21 10

0<-10) OJ 0'10
0<'000 2 I

P cJ ~r'N'ZL.rR&.,Jcr..u~-.. " . .. ... , .....

I



. ....

\-

1 , (

-

. .

PIJ••
• STAl10tC 5

•

(

•,

•

• ......
•

,- ~
~TAt1OH 1 ~ "- -.,- - 1--. • ~ "-• -

~
, ...... ,....

$T"noN a ..- ST..TI()t.l ~

• •• • ..~~:: f.,. •
STl1tT1QN • •"" . ,J'ESSEX .'"

COHTAOl, . '-""U'Y PUO.
• ;- $TA.TIQH •

• ~ •

..
•

FIGURE 1

().1-I05s-lll.090
OctoiX'r 2005

~ ''I['TN7.l..r:R&KELLV.... .. .. ... .....

I



.,..,
, ".,'".'

..

,

, .

•

••

... MM

1

,"•
, "-

HBMWD Grooudwatft'
Study Arca

•

W;>

i
II

•
•

.-.......,
•,

!"!.'.;,.-;"": ._..-~. -......~ ... " ~ -, ~ .-- ...-----I"""""--.--_.~-~--: "
'. .

.~'t. "-!
. I

"i I
!

:~I ..,.. ~ ~

'.•W""'.., r
... .

/,
.,"'- -'] i
'~ I.~_.- f

f < " •
.... , t. ,1L I

r 1:. "-...... .:. ~'l...._., ·....-1·,,­• -'Of ..... ,....-

I..'r~~ :.,~~ ~: .r ~~ ...
!. .., "--'. :.i

I- i' . 'r - '., 'J.."...$ ,-J;,.. • 1 ..
, . '" (

'\'</J' -"'1 "-·',lr ~.".. , .. i .
.\\~! "';-- • .J""'/ . ,'" '.' .":' .. -' -'.. - - _._.. -._.-- "J""'7 .-' r .•• 1=:-" "':..

I· ..,

I'
~~~1' "'" H ~
~'l~ 'f.!i~ ~~

l:::ti ... . .. II·'-, ," -, ~;--"'-, J
! '. " ,...

;"' ..··-1 .. -r~"-. -_._---_.:-.}

Legend
r"-L-,! Ostn<1 Sound....

C'lllun_r S1I>dy Nea

i.., or HWIlJI old. !la;)'
Munidptd 'W8It... District BOllndJIry

I



1.3 A"lborily
Tho Otoorwl"..,,,,,'~ A<~ ollows ..y 10<01 public~ "IIi<b p"','idos "''''<I

""""" "' oil 0< 0 portion of its '<T'o'i« ""'" on<! "hf>s< S<l"i«.,.. indude> oil 0< 0 portion oro
~"'lIl<'bosln 1<1 oolo>f!':~, .,,,,....,.~""'or_Tho low """,oi... I: «><0""""""
"~icb mol' l>< i,..llId<oJ in. fI"UII'Iv."'<I """'"i"mrnI pbon. E><. <om"""",' moy ~Ioy linin< rok
in <,..I....i'" 01 op<r-oIinj; 0 ~'''"or \Qsin.., tlw llf'J<Dxl,,_ ...~ b< ,nano;ro1<l
",",imi", It.; ,.... ",Ole' ouwI)' ",hik proI«Img t1'>c: ~""'or quali'y.

110"" po=d It.; _I.,"", ., <!e\-elo\lo Qrow><j" ....M~1Plon, til< Di""", ..
"","""",," to -..Jop ruk$ on<l ",~ul""'" to impkmmI Md <nf"",< </Ie Orotmd"'ti<r

M""'i""""'" I'foVoIn.

l.Q GIIOI!l"OW,\n:1I BA!lIN rl.Al" OILl.:CTI\,[ Mill GOALS

Tho HB.\I'II'D P""'!&:s ~I< "....". ro< domeslk 0<lIl busi......... through li<"<lI

",,,,,icil'Oliti«. ... """"""imal<I)' 60% .ftll< I"'l"'!otioo in Hurnboldl Cnun!)'. Tho DiWic1 ....,
,upph.. \II1lJ<'OttJ row "'-.<cr", IoaII indu><riol~... Ill< ol>jmj". nflbis Ground",..,,,,
M"""i"mon' p~ i, to p"',ide 0 pl." r.. """";011 0 ",1<>1>1<. ""'&"rm. <0$1 <lflCionI. bigh
qualily ........ ....,py f<>< IlB~lWD ....tnmm.,.j ...... "'.,.... os<tO In tII< ..... Additinnol
w..m. oIlj«'i,'c> of l"<"<nlioa "'~i< Ion! "'"""" oubsi<l<n<: minimizing ........ in
swf",,< "''''''' /low and q....ity nbtoiD<d tbroogh rnot>I13le<l "'I from Manilow> Dauo (_
Soctioo 4.1.I~ Tn oocoomplish nt,e<1h'< It.; lJisorkt ioo<tWl<., .,-.l.... aod i",~kn\om

1""lI''''''' ",bt.b "ill....." til< fnl!<n>;"llp"

• 1"'1""'"<~In, of basin bplrol"Jl)'
• llll<k:r>land inI<n<I.,.,. l><N«n Junnoy 001100<0<> and lnilum« nfp<iffi~inIl""

t"""di,y
• r....'... and ,_ Ib< ",li>l:tihty.f~"'.,'" """""-""' .flb< ...
• Et't>un: tho long·trnn .,..ilobil,'~of iii'" """lit), W<>Lltl<l"..""

3.Q MAil 111\'.:11 GIIOllSO\I'AU:1I II,ISI:'"
The Mod HI"", Gn>lJN!,,;ol" Iluln i. !o<>.t<d ;" tb< "onb C.,... Il)'JroI. H<Woo.r
toIifUtni.< in Iltunboldl. Coont~. Tho Mad !lJ,'", (,oroond"",.. Buln .. tho priocipal ~""'or
bo~n in It.; Ewda:>r<o IIDd eoo;j", oft""o .~<it1!, Mod !lJvor l.o,,-Ian<l (1-1.on and [)o"'~

J'n;rK- (l·'.O:~ .. <kflD<d by thol~ of""_H~

3.1 c.1i",...
Il l>o!<llC_~ .,...,....... t<mpO<O'l ..-.J ronoidorobl< Pf<"1p;tolk>n. 1"""",",".r•• oIon&
tII< in July uwolly in tho 60', and ' UIll~ 10~ from ....tmorr"' ,,'i.....
..though "I'""'" ron~ i. f<>UD<l <>Wr inion! onao. Tom"",..=- of32<k~ .. \<Ao",. "'"
<:<JI"fim<>od .....-t~"'-.r)' """"" Ibrougbouo (00 ....... and _ "'"'po"""""' .... """'""" in tho
inl<rior, M»:\mum modinp Ii>< ,,,. )".M o~"" <lo no< <:<<:0<:<110 '"' tho """"- "bile 100 <kgr«
pl" ",odinp <>«ur f...."<rIll~;" tho~ ''011<)'"

....



Rainfall is commonly c.xpcricnced each mOnlh oCthe )ear, although amOUJl1S are ncgJigiblc from
June ~hrough August. Abour 90 percent or1l1r st"asonal cotal rainfuJl faU.s in Ihc seven monlhs
(rom October throuGh ApriL MOSI of this ls associtl1cd with storm fronts thac move 111 fr'Ol11lhe
P3Cific Ocean. ihcre arc: few thunder showers in the: mountains during [he gunu'lter. bUlthcy nre
not frC<jllcnl. ",easonal total' averuge abolJl 40 iuthes ne.ar Eutela, and exceed 100 inches in lhe
zon<.."S ofhc:;wy pretipil~uion. Rajnfall in Trinity County. \\--here lhe District OJX.'11llCS .he R.W.
Mllllhc\ys Dam. O\'Crllgeei 70 inches of rainfaJl per year. The average rclntivc humidilY is high
due (0 Iw-gc: amOuntS of moismre and moderate lcmpcrnlur\:s. Due tQ the' proximity of the Pacific
Ocean, the c:03Suli are.a h3S a cool. stable temperalart regime. The: mntine influence is less
pronounced as dislance from thl: ocetm increase:: ,and jltland areas e.xpcritncc wider vnriotions of
tempcl1llUrC nnd lower hUlnidity.

;.1.1 Mad Ri....' Loo'laJld S"b-basi" Hydro/ag)' (1-8.01)
The Mod River Lowland SuJ>.bosin includcslhe eO:1$",1 noodpl.in rrom d,e Freshw",er F.ult
nOl1h to the ~'Ind River and the devnted ter'rl.'lce iltcas to thc" east. as shown in Figure J. The basin
is bounded b)' Arcata Bay to the south. the Mad River to the north. and moun13.in '0 the ea:;.t. dS
sho\lm in Figure 3. The basin also includes Blue Lake Vallc}' 10 the cast. Between Mad Rhrer and
Arcata Bt:ly. the coastal plain is dissected by nood stage channels or Lhc Mad R]\Ccr that are IS· I
20·fecl dcxp. The:: Mad Rj"LT discluJrgc:s lO Ihe: ocean approximQtc:ly 5 mild nOM of Arcata Bay
"",d i.tid.1 for about I mile inl nd (DWR 2003).

The Mild River Grouodw'Uter B in i. the Bille Lake VaUey Wld in the Mod River l100dplain is
composed ofnlluvium o,nd is undcrll.lin by tht Hookton Formation. and dUDCS ore: presenlalollg
Lhe coaslline ed.ge of the basin. The uph:ll1d are~ 10 the nonh and t:osl nrc above thl: nlluvium of
me river floodplain and are comprised solely of the I-fookron Fonnouion. TIle enl,ire basin area is
underlain by bedrock. eawate:r inlNSion ilas oc uITCd in the shallow aquilers near the ocean anti
b.."T.)' areas. IJO\>{c\·cr. S(."Dwalcr is n01 present 10 ally appreciable extent landward oflhe coastline
CDWR 2003).

1.1_ J. J G~()16~'l'

There are 5 identjfied W31er beann l wlits ii' Ihe Mad Rivtr Lowland Sub-basin. TIle aerial exltm
ofeach bydrologic unit is shown on Ihe Mad Rh er Basin Map in Figure 3. A summary ofLhese
fOmlt:ltions is found i,n Tobie I.

//()J()celll'",Dlme .flkll1d
The Iiolexene Dune Sand is a 111:),rioe shoreline: o.nd :leolian depos.it formtl1i n and is shoWI1 111
orange in Figure 3. and ide-nLilied with lhe label"Qd·'. II cOnsi-SLo;; of sroiytJ and s:und deposits 011
lerTaCl.."'S. I:x.~hes. and dUDes along current shorelines. Holocene: DWle Sand rcpresC'llts an
unconfined aquifer ofunoonsolidaled malerials rechargC"<! by rainfall. ocean. and locally by river
underflow. SUhWE.tIer in ,his uquifcr underlies freshwater due to sligh~J)' inc~-d density of~It
w:ller. Disruption ofthi density difference by ,groUJ1d\\'~lIcr pumping ma affect aquifer water
ql.Llllil). 111i$ aquifer i used lC)Ctlll)' in basin # 1-8.01 for minor agriculltJ.......1ope-rations drowing
groundWiller Crom shallow \~[Is.

OH055-oJ.09O
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llvirlwrc 81m Qwtmd [)too,'"
Tho 11oIc"""", Ri"", Clwln<1 [)"po>.ib..,.,.jsts ofclo1, lill. Wl<l. &<*,,<1 _ bou1.J<n G<po>i'«l
in " ....om bods~ f100il plain$. I"""l" _ "';1, fom>e"l nn ....... d<jIosJt., I' is .rown In
j-.11ow In tlj;l>f< J _ j<k..ifo«l ,,'I!II ,"" "R(.""" I.bel, Thi. "'Io,f" WIlt produces "'''''' of
c""clh:n' ,,","llY _ yield It ;"'Iud<s .11",\.11 ri,'''' cbonncl G<po>lts '" <.\<no <A 100 f«lln
thi<'""", ",I\i<h wn<tit.... 1ho.f", I&ppo;l bj' Ib<: 11Il).1WD Ronn<j ",..U., RodlOfJ< to Ib<:
""""""n«lllol<>co". Rh.., Chonn<l IJepo,"u''1",f",;' ..,morily m>rt, ri,..... (In d",,,,,1 "",..)
",ilh""~ from 1'Ilinf.1l In Ill< A,.." """"""" and ............. Tho ""u .""",,,,1 d<»n5.i"
oflb<: MOIl Rh'''''' E>5<. l""'ioJ< Ill< moio~, ..'""" ouppIy for~ M .... BI", JA.,
M,Ki","},·;I",. oro! _ .. «I.un,WIl,;",

Holo<onor AlI",i... _,illS of ol.y. ,ill WId. p"',..11II>d booWcn in """'" b<>.l.. """"""',
finn<! pl.in.. ood p>nd.. ood $Oil, fonne<J "" ...... rIcp;>si" ,,,d,,,;,,, of,;'..,.....",.1 d<posl,., I'
is ""''''" ;n hi In fiptt 1 anolllimllfl<d "'Tth Ihc '"Q>l" label. R«b>li;< to Ihc """""fin«l
lkJlo«.. oil",,, oquif.". .. primarily from ... "foll ;n Ihc A...... Bot,,,,,,,, A!<OI>. Sumj"""'.
arwl a.j~>Jo oro"'- Tho 11oJIo«.. oIl.,i"", ""uif'" suppli<.~"'..t<r primarily .. .,;cui""'"
",..11"

PI<i_ T<n*" Dcp<I$ilS «ll\$i$I> ofWl(!ilf......."""-I!lO<>-'""""" ,........ iliss«tN <kpo:sl,.
OII<!"'" 'l~ly i"d.... "l'lifl<d <!<posit< of gr»-'I. sand. sill and ,loy .Joro>1'«l1n fIu"oI
....,ng!I. I' i. r-.pmo<ntod In I'Ink and "'ilh tbo "!'I" bbel "" Figure J. i' ;,..1...... "'" ...."..
....... G<po>I' oflll< Il.,.,lr_ r""""'j..... Ro<~ '" PIei""""" T G<po>it _ftntd
"'luif pimorily by ";"foll, P"",1I<d >qIIikto In tbo PI<isI<w::<n< , d<p:>sito MlppIy "",U
" '" """'"~ondavi<ult..... "1"'"";00.. Tho,. "'Iwf..... ""')' ,oouibul' 110", '"
n",,1ol OJ',,"'''''' ";" springs.

/'kbuxmr!frJf#rffl t'rn!¢!m
Tho I'\e;""""", Iloolooo FoomaI..... is. morin< ''''''''' d<posit ,ypi<>lIy of'llfl<.l, and """,.,. of
oI.y. sand. >J>d ...... ~,d deposited in neonl>ore mori", (boa<hl ><tti~ I' is~'od In
.... ,..;th. "Ph" lobel in FiiU'< l, Th< Ilnnl._ Foomation is 1houdIt 10 IlIl<Ior!i< m""h "f ,he
surlitioJ oIlovi"", and "';1 bel".-••" AI<... 1l>y ond tbo M.:I Rh'.... n" Ihnnlo",," is .'po>«d In
tbo 11;11, .....,., "f1$«>, ood ;n Ill"" lJok•. TlI< KI><>It"'" F......'''''' SUJ'I'I;"s ..-.J",...,.IO ",.11<
......in& .....idMu. and ovi<ul'ural "1"""''''''. Rrc~ In il""'-"'" 'onn>IkIn "",onfmed
oquifcn '" pimorily 11)' ..won.

J.21 ,lfod Hi.... 00"" P!-.UU .'i"f>.l1dii~ IIJd"""1111-49l)

lhe: tllno. I'Jairi< Sub-...In is kw::aIod on Ihc ""'" _ "ftbo Mild Rh.,. I.o~ I.1ndS~
on<! ;, \>ouno.I«l by U,,", RJ,..., '" '!>o: """h >J>d Mal R;,·", '" '!>o: """"- os.nov." ;ffii'=J. Tho
_1»0" i.~ ,n tbo .... by be>ln..k "","n,pl"ng!I. TlI<"'~. io.,.. nf...1.-'_
l..-m« dnin<d by ..,'.... ...wI,......... D<,'<lopmo-n! ofl""""l"""" Is priJrwily i.o tbo ,,·...om
portioo of"'" sub-ltuin. Tho llookt<>n F""""'..... Is tbo moin 1o\'Ok>p: unit In Ib< IU<O. 'The:
1'.......... l'onnaI"'" UllIl<rIi<> tbo Hooklnn Fnnuotion and is ......lrJlj • """.","'",.b<oriflll
unit. (DWR 2OOJ)
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Table I. Summant or II"drolo~iC'Unils or )1ad Ri\'t~r Basin

f-"ormation Recharge Ar~ Production Qu.I;!) •iel

Holocene Dun. Sand Local Precipitlltion
Domestic shallow

Vari.ble
\\ells

Hol_n.R".... Mad River Muni ipal ExcellentChannel

Holocene Alluvium
Mad Ri\ er and Municipoal tuld

ExcellentPrecipitation Domes,i.

Plcisloe<:At l'crmce Pcn:hed W.ter Domeslic wells Variable

PlcislOcenc Hookton
Uphmd Precipitali It Domestic well s Fair

Foml.tion 1-8.0 I

PleislOCene llookton
Precipita1ion Domestic \\ells Fair

fomunion 1-8.02

J.1.J Art'QS ofthe JUDd RiI·tr Bosiu Included in the GroulldK-'Ottr ~fanQgt!Jnt!nt Pia"
on lht! Aulhont) as oUllined in section 1.3 oflhis n. GY; ~tP . to ocus

I ~ \\
While lhe G\VMP (\'aluatcs and in\C'Dtones the entire Mad Ri\'cr Basin. lhc mana C'lJ)cnl i ~ues
Bddres.o;aJ i IS ,W, tP are applil;ahle onl) II) h)drol ~ s

tliBliliiiiil~IIloI!!!!~.I!l!l~l!I!!l!!ILJolf..!,llillilLl\~:d The IIBMWD stud)' areo includes the
Holocene Ri ... er Deposit from me UpSI.ream boundary where the r\'lad River crosses the basin
boundtJI), 111 lhc highest elevation to just belo\\ the )" Control Center Facility. The study ar~
i!l shQwn in Figure J.

tIIl1il ' min 8 \ For e.rndiLional wnter rig.hts. ovtrlyin) hlndO\\llcrs bo\'e a right (
cxlraCt as much groundwater as lhey can put to beneficial usc. and lhcy do not need a water right
pennit from Ihe late \Valer Resources Comrol Board. However. in regions such as California
\\ hcrt' water is ;tree., groundwater suppl) m3)' be insufficient to fully supply the requirements
or.1I lllJ1d bWn~rs. In the", e.ases, the.\ ilnbJe supply must be equil!tbl) .pponion«l and
groundwaler l1SIt is ubject to managt.'l'i'lenl in accordance with coUrt decrt.es adjudicating the
sround\\al~r riglllS \\ithin the basins. Al Uus point there has been no 3djudicstion ofgroundwntcr
"ilhin the Mad River basin.

J.1.4 GroundK'O(tr ~fodtli"g

FfTccti\'c mtmagemc:nl of{VOundw01er sySttm require:,; 11 compl'ehel'l.:.i\'c L.no\\l~e of
h)drolugic processes. ld tfTe-el$ of en\ ironmenlnl conditiolls on walef qu.aJlty and qU3D.thy.

o.l-JOSS-oJ.09O
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T" .valuo,"~ pn>«<i<I and <:<>noli'i",,"," rpt>-.l",.,... """"'1 """' d<"'l<op<ol I\>r 11>< 'lIWy
....". 11>< pound",~ ... """",1 " ............~ ,,,,,I tD..,....<i>Iln& and f"'of<
coodi'i<>nJ. M..-tJJ<JII --.nos inolto.le<l " ..I....ion of: 1n,1'""" "" ..... "........1>1< ".........
Roon<y ""II. <I.. '0 pun'lJInlI dta".lo"'''' 00.... otr=n impact> "" th< Mo<I Ri\o'<'1 """ to
po,onpiol......<tIl1ininJ .....,imllm I"""l'i"l: ...... f""" th< 0)'...., "bile ....;ntainitlll "'~...
qu>liIY. ODd >l$<$MnS !be impoct< of!be iDler.l<I""" bot""", proclIl<tion ",..II> willi r<>p«' to
".",,, q""li')·. mai nly lIrl>iility.

10 oddi'ion to .........,io& ,""""","~,,"'... tnJ<IOI<Il"'DI "'"""""'" tb< troO<l<l ......" " .....
-.l '" , ........,. imp""" "" tb< 0)"_' Modol .....1.. ""." ••,il)~ throo&b • GIS
"""'fae' ",1>l<:h """"Oil fOf moo<l mull "ie,,;ng one! i""'l,,,l>ti,,,, in '''''i'''''''ioo "ith t<al 'im<-
Ao ",Ill ..)' CO"Dpnl'" n'I<ldd. tb< .....1" Or. SfO'lII'l""'''' mo<lo:l on:.,....y., iO'J<l .. lh<,,,_ioon o/>.j' ..... Site anil.),,,,," infotrnOlioo "-.. """,,,i!oJ '" 0 "",__uoI tOOlkl.
0<,,1"1"0&" <l<uoil<d .... ,_UBI modd i' ......iol to """';01 on """""" mo<kl. A
d<I.oikd .it< """"'P'UBI mo<lo:l "' """'od lor opotially relatitlll ..... from: .... """",..;....,..
and i".."'igOl''''''' f..1<1 " ... -")'oi<:> ....~ .......,.",. anil .....ysi> of
""",i'''';''11_ Thi, inf"""",;g" "''''' lb<n nnd"ormod '" tIIItn<riI:aIly ,_, <II< ')'",""',
11>< _I oi.,uI>I<s "" proc<OS1'lI ",ilhio ""B"'""'I"''''' 0l""'" 10 pr<di<1 c<nli'""'" ,..," ..
gronn<I",,,,,,, """'" and ,..loci,) fl<kh.

11>< "'""""'"'" of!ll< .... """'<P<'" m<>:I<l for til< Mad Ili,'or ho>in ..... !II< Rann<y " .. II, "'..
......... bo»<d "" an ini'iol .ile iD,"";p!on. This iD,.... iptl"" iDclto.1e<1 the ,,111....i"" Of
cxi"iDi <i,n, pum~an<! "''''or qualily data, iD"''''i''''' "'ith ,urn:nI'J"tcm op<m<:n tho
g;Uorntlll <I,m,,1<: and n"" do... an<! "" ..wl'" of"";" pOOIoo and .......

Th< JUi><u'f"", b<dm<k boon<Wi•• and .i..nl~ ro<olili<lno " ..'" tIof,tl«I hosed ""
~ and ~).,jcal in_I"ioM, 'ncln<linJ. xi""" ",frxtion 5Ial)'. anillll< 'nmll""",
off"", """ ""I hooi... (imund"..... monilOfi"il ....IIs~ u.n.. from ..... booi"ll ....II lOgo f"" the
.... and .x;"i.. "';1 hori..,. " ... nsa!'o .lwJcl<ri7.< Ill< _nrfa« h)-dnlI«>!<>gy, So;I horinp
"i'"i" ..... "n<ly ..... ".... the Ilartn<y ",lis " ... C<>m'<f1o<J to .....i""""11 ...lls ","l<" ...
,,,,,,","ally u><d to <>J;t>r"'" on:! ,....0laI< til< otl<>tIol

To."""" m<ani.....ul ""ul.. oM pralle,I,', ~Iit)', • MOD~l.OW._ ~-amlogic
mo<l<:Uoa O)'strnI, MODrlOW·SURfAcr. y,.., "!<d. MODflOW-SUllfACT """t>U><s fully
m~ hl-atologic ,,~"" <p<IlilY ...b:I",f""" no,,' oo.l lr$\J<pon -"'ill'ie> with (BS
COjlObiliti<o """"" "lI"II'hicoI 0S<r int<tfto:<'. MOOflOW-SURfACT "'... op<t'ir.....ly cl<$iS.....
10 ",,_01)' simu1000 tho ;",.....,;o.u """"",," ........ MklIfO""'l_'" 'j''''''''' anil ""hi .
....... """"'-..;'" .....1" "hot< oIm~<x>tn_ """" fail", pro<I"", ..... COII5<fV>li",
....1...

MOD FLOW ..... tho bIock......,<t«I finit<-<lilT'I<""~" 10 " ..obi, lIJ'I"Rl"'~"" flov,••
fully"" quaSi )·0 .u..ul.....,. uft""fi ..... on<! """""r<nc<lI.yn1 '""l l'<: perf.,...".,j.
MOO!'lOW·SURfACT~ ...~ fu<di~!II< domain ....... ""i'lmrn<trit
J<O<'>OItY "" .1T..iont " ..obi"", "f1"""_ """ bailoo..,.'r<oov<ry '''''' nc. Exl<Jnai



<Ir=<$ """""Iy 011",,»1 by ~tOl)flOW iac:TLIIk """"'"" head. """""'" ~"". ....,.j f<C~•

•~........ drains..,.j "'...,.... In oddi' ..... <he _I pm""" ari_ ..,.11
"ithdn.wal~. _o"f,..... f<Cho<tt l>o<tndar} condition<. aDd~ foc<~
condi\ioos. MOOflOW·SUIlfi\.t"T rontains odditioool ~Iiti., "iti<h ,,,,,It>;\< rip"""
...........·O""""""'cd moi...... 10'"'''''''' sim.b,i.. ""'PaI"lil}. >it now limll1atioo topobiTi'y.
on<! a ".,,_.¥- liDcarizallon paoUi;< lO< jmpm'~ n>buoI""'"- no... capabili'""
OOl""'''- <he m<><I<T ..,,:urxy lO< "m..",ina <he~":aJ" 'fS'<'" _ "" Ram>:l ,,<iT.
l>«>"", of"" rapi<l hlWlouli<~ on gn.",1< aDd P'l'1Ipj", n.t<ll from 'll< It>nnq ",U.

U GIlOl.:,';nIl',\n:R M""AC.~'U:'"TPU/'<: ISSUl:S
n.. Cm>uro!".,.<r~~ .... ""'lin<> ,,,,,I," >r>«if", """'_... or ,....... tho, ''''''OJ ..
~ io. ,pooIld"~l<r""""'~<m<n'pl>P. GfwD<ho."'.,.~ plans <I<:«1opal "itll
.-oomp<>D<IIU <m~"n local~"" ID adopll"""".'~ '"__ ~JOulllh"".., Th;"
~JO..n(h,~1<S maDlllI'<"XD' pi'" o>«l "" \~~ <OmJ"I'I<'" '"' alluiJ< /Of
<1<:."""""",". In lhis ""lion of<he aWM~ oaoh ""Iuir<d JfOIIII'I""""~ i..... Is
<In<rit><<! "" ",I..~ to "" M.J Il;hn &sin ;, """"'<d. n.:~...a""~
i ...... Ihol odd.......J .. """""n'><J>J«I by AIIJ{lW.,.,

• C<>ntR>l.r soli.......... '"""'"'"
• Id<Rlif)·....t~ ofw.Tu-.lIllO'ec""" ond f<Ch"'i" lIf<aI

• Rojrul..ioo of""" mi'ipl,"" of ........"i...... __......
• l<l<nlir"""i.. of ...... 1<OflOIn><6m ~lici<-s
• Ad",i"""'ioo of .."TlIIba.Jor"••n' ood ""II ';"1n.I<Iioo P""lI"'"
• C""""",ioo....t Op<n.tion of woun<I..-..er poojc<.. by "" local I'll...) ;""luJ,"&:

,pooIldwater '~Illup. ""'ha¥. otong<. _"'OItoo. ..~... "",);lini-....t .,,,,,,,,000
• R<vi<wofl....t .s< pIana....t coord,,,.,ioo ..itll I....t OS< planni". os<n<i.. to ......

""ti"ilits "'l\i<h.,....."'_ risk of ground"....,. """'....i".'ion
• Mitiption of conditi<l<ls of oV<'tdn.f1.

• R.plrnl~' of iJOlIll'!""'... ",,,,,,,cd by .......r ptOOue<n
• M"";,oriDH l\fOIU'II"...... ""<I• ..-.l _

• F""iliU<liDg """i_Ii,.. •"" "I'<""lms
• Il<\..lopm<nt of'<Iallonshops "itll SUI< ..-.l f«k-n\ ..''''' ...

i\dJi!io"," 'ss"'" _ 1;_ ......, "BWJO "l\"'h or<: abo <:<:>n>iJ<r«l in tJIi. aro-J"",.,.
M....i<'J'I<'" Pll<o """

• M lb< <""""' and r"""" dtiJlkin~ ,,"'... quali'y...ro.nh
• M ina tb< cwn:nt ond f\lt"'" dtink"", ""'ordtll_

u (;",..d",','" M'.'~<D"ft'1'10. I".", Ikq.;,<d by Ml.lCJO
In tJIi• ..roo... tile ground~""" _<m<III i...- idmifi<d .. tb<: 1'=-..... "",000 IIr<

di"""","'. M",,) oflb<s< ,...... lIo,.. o'-.rIzwini ......~><"' O<\iom. .. manl' Qftl>< ........ 1Ir<

pb),i<alI) iol<fT<lmd. " >tIIIIInU)' of tho i...,.. and ....,.i:ll<d ......t<ID<"' _ mol' ""
four>J ;n TobT. 2.. ,he <OJ .r,lIi. >«tioo,



M.I s..N~, 11".", '.'T~.I...
Tho_I of ....... " ...... rntru>ion i. dil'«1l,· "'I..... 10.> "";~"'01 ifi>Wl'l,,~a q""li'f. Tho
p<mible <OUSd of <*Iill< inlnlSion in<1W<:

• ill<'<U< i. <*II """"'" ili"",h-<d rro... nrth motorial
• w.raI .....p"".rdmiplooof..1Ul< ......,
• do"n"w~of5C".
• ~l""-.l '" io<tus<rial " .....
• """,,,,'>1;1 ml ......... of miDmoll<'>td 1IUIf..,< ""a
• inI<r-aquif.r miKfalion of <Olin< ,,~· ..-

ln II>< ""'" nfHIIMWD ;round"...... proo.!""K>o. ...u.: inlnlSion does DOt P'* • ,illJllr",,,,,,
"..... '" "..... qtlO1iIy. Ttli. io do< 10 II>< Ioo.iItioo of"'"cx,~ ,,<lis ";,h I<Ojl«:I In ,ali...
"'1Cf ><>Un:elI ond II>< 1""1'<""" <>fib< hldtolnp: oniL Tho <xtn<'ion ,,·oH. "'" 10<_
_ im....'· 6 mil.. from Ib< O<>O,!I in .... Unlo<cno Rh'<r Cl>ann<1 O<poo;'" ror from Ih< ...1,
"-' 1<11$. Tho ""'bar¥< ,. II>< 1I0Io«". Ri••, Ch>M<lll<posil> i. ",bU.,.ly q"'~ :and i.
ronuollal by moint:tin,ni II>< MO<! Ri... "",,10 , ..,.~ from M.>ub<". Dam. Th<r<f"",.
..hll< intruoioo is "'" , ,'''''. '" II>< HB~IWD "tn<,lon ""lis.

4.1.1 Wnl~,1Id Pwm'oi<Hl
W.Ilh<ad fJO"Io<'tio<I..,w1< .... id<noficotioo:and~ of_IIO<lod:and m:luq< .......
llllic,.Ily Ih< proIOCIion o.lUJ .",,,Id in<11Ok ';round"..... """I u..... ...........,'" ""<! an
<............ of ....... 1Iw (l(MIld oJl<>w"""lafIIi"",,,,,, lO """" "'" pn><l""",,, ".U, "i1hin. J',....
'Ont peri«!.

Til< ..I"ing IHlMWlJ 8,ound,,~<T ..1raCtioo "ell, ... 1oc:l1al in oJ< ""or ,Il< ~I'" K"<T
primar}' ,h.",,<1 ond~'1Cf i...,,,,,tal Iron, 1b< on<I<TlyinJl 0"'" <haMel >all""n"
~ oflb< ".p;!llfOU"'I"...... ""'~i<' ..... "f.... 1101"«0< Ri"<r D<p<>$i, ..... "'"
IlIlMWD .."""ion <11.. "'" tta,<l 'lin< opproo<h tor de""';ninac ".1111000 pro«<lioft io
"'" procti<ol. Tb< = ""'.. .,.. ncorlb< "".U 000d ond ma~ <",end up 1b< Ii,.. <h .
Th<r<fn",.II..~ 1hoI in<lod<s all .... "illlin in II>< inIlOOlllX or"", •• In<lion ".U, ...
~ for ".lIbcod proI<dion.

ThJ<.o<>IO ",IIbe'" ond m:h>t¥< ""'.. """'" from "''' P"'<O.... """""'" 11l< (,,,, i, p/l,'Skal
octi";lia th:d ",")' oJ .... Ib< <"""""I. ond se<(In<l i, oonl><nilwns .1ll<ri1lJ .... =Iwi:< ".l<r.
"'",h"'" p<rtaioi"i '" 1b< oh<Talion of >1fnfII bc<l ..... ma>' od,.""ly im"", "...... q~it~.
w,1.JIif•• or boblt.. It< "'p1ot<d b)' R.p;.nolWot<T Quoli'y COIIIro1 _ (IlWQCIl~

Callfoml.o Doponmc.. of"... ond Gom< If)FGj. and II>< Army C"", .(E.gi ....... r-ibo,
"""lamination ofll1< pOIIIbIe """, fO'Odnoal by l);«ri<t " 0<IJr<0s<d b)' CaI,rornia O<portmmt
of 11<01'" Son'.....O<~ ofT.,,,, Sob<tooc<o Control. and RWQCfl regWationo.
n....(n"'. tht.." lO ".11 h<acI and """""a< ..... "'" .I,.od> cootrolkd by txi"i,. 0&<1""'....

j.I,J .II~;,",I0~".fe"",o_owl G__I",

Tho Ib..,o"w rnl&m!OO OfCOOlOmJ"""'" f""" "'''~8<. opi<:ut,Of-.l. Of Ir>d....,;.. " ..... i••
11"1<111>01 """"" <>f~"__",,,,....,l_ 11"".,'<1," with ".II'-lI"'"Klion. ot.<rmI

'."



locaL stalC. and federol regulation rcstria ac.ti\"iti that could threalen the groundwater quality
near the oren ofinOucncc: of tile ~IBM\VD extroetjoD weUs.

~atS 10 groundw31er quality are rcgularl)' assessed by monitoring the waler qualjty in the Mad
RiU:f. \\hic.h recluargc:s the Holocene RiHr Dtposils- Ifa leak or 8 spUl is identified. C!fTecti\'c
conU'OI and clean-up \\ould be ondu ted b)! lht: appropriate parties. This \\ uld include
coordinated efforts \\ith the regulator')' agencies in\'ohed. source control ttnd eontOinmenL and
cont;tmination dcline.ati n. RegulatOr) agencies rna)' include Califomin DepartrnlMl of Health

"ices (011 ). R\\'QCB. OFO. AJrny Corp of Fn!!im,,,r$, Oeparullent ofToxic Subs"llle<$
Control. E.PA. and H.BMWD. The Ic\'cl or in\ol\'ement ofc3ch agency would depend Upod lhe
n3ture and e~tcnt ofthe th.reaL

4./.4 JIItll COIIstrllet;on Policies
Well constnJ Lion and abandonment are listed as separalc itcrtl$ by the DWR. but in prnclicalil)'
they pose similar threats to groundw~l(.r and Bl'e go\cmed by the same regulations. Therefore.
they~ con idered to~elhcr in this G\\ .iP.

Improperl) oolUttUCted or abandoned wells can ad\'crscly im~t groundwaler qU!l1ity by
creating Q \'"t'nical conduit for lbc migr.nion ofcontamination from the urface 10 grourtdW3lef or
between groundwater units. All wells drilled in the Mod Ri\'er Basin are regul::ued b) lhe
Humboldt CouOt)' Environmental H~3.lIh Depanrntn1. In Llllm..i n or\\~11 must confonn to the
California Waler ode § 13700 lhrough §13806 and mUSl be inslJlll<d by conlOelors \\lth on
3C1hc C·S7 Commelor's license. In addition. a ounl) drilling pennit mUSl be nttnirted. A
minimum standard for the construction and demolition of wells is specified in D\VR Bullelins:
7~-81 "nd 14-90. Therefor<. the thmll from improp"rI) t nstrutted or abandoned well is very
small.

4./.5 W.-JI /Hmdomm'lIt Policies

Well abandonment policies nrc addressed in the previous section.

4./.6 Conrfruclion n/Groundwa/~r Projects
Pari of the (j\~UJ i 10 evaluale the impact oftbe COlbtruetion nnd operalion ofprojec1S
pe:naining 10 groundwater quality and quantity wilMn the groundwater basin. These: projects
include: groundwater contamination clc:mup (covered in 1ion 4.1.3). groundwater storage..
groundwater recharge, groundw3ter extraction. water conserv3tion. and \\lltcr n.-cyding. TIlt>Se
item.s n.: dic;cusscd further bclo.....'.

././.6. I Groundwater :aorogr, ft' harge-, and tXfTlICt[OfJ

11t~ toroSe.. recharge. 3.nd eXU'OClion orgroundwater af liBMWD facilities arc doscl)' relaled.
Th" groundwllIer extroeted by I-ffiMWO is solely from the Holocene Rh., Deposits. The
!<Charge to the River Chmmel Deposits is primarily from the Mad RiverlUld i • function oftbc
rivCf St3gc or le\·d.

lll-lOS~J O'lll
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11>< 0isIri<I~M>1Ih<"~ Dam whkhim~"'~.... in Ruth !.ok., 1110 l>i.";.,,._..
re""'.... from ll>< dam to i....... sum.imlll">UDd"a\<f '""!wi< condit"'" "',..,."...,... ll>< yrar.
11>< o;..n., ........"Iy ;-~r,."~l<f rigll.. to SKI« ,,""" .. Ruth La/;. and dive" 7S
mill"", pi"".. <loy (MOO) fn>m ll>< Mad Rh...... tbo ;;""" facility, 1'bi, is _i.....,ly I'"
ufll>< "ul .'·.,..go MOIl Il.i,'",/Io>in runoff.

Il....bo<v '" ..... 110100=>< Ri...... Dopooi.. and ..) _,....~""'" Int<no<tiun.s "ilh o<hor
b)'~ unit> i, ..hi,,·«l Iblough ",1<..., fnml .\w""",~ llam ...... bj' moillllinin;l>umoi.",
flo"," for Iho 1""'0<'''''' l'"lP*lI"i""- and p'~"01ionoffisll and -.ildi,fo.

i.l&.l. WoW C,.rnm"""" /'mira!
W..... """""",ioo "on_h to red".. poIahl. "'"OIl<! .lomond.. and is an oss<ntdl
~ for Iwins """ Iu,. ,,"'... don. its. To mi~pt< ll>< "'SlO! dof"'l... 'Q<I<OI'>...ion

""'"'..........h os low flo,,· toil<l> and n".-. ".'''''''''''iI <loth<. "'"""'''. andl$lk1ioD> ""
0UI000r imption mol) I>< impi<m<~ 11>< o;"ri<l 'WT<tIlI)'1w sufflCienl <"l*'ity '" ""'"
_ .. ohJa O-U""Y 00h5<"..ooo """"""" OR UIII"o«<>AIJ'. A<kIitionaill. irnplcn'><nli"
............."Olion~ ,,"uuk! ... <:orIlpl<l<ly '1>hIDI"'}'... lb< Disoi.. has ""~ ...."""'y to
impl<meJIl suoh m<osuteS.

:£J..§.J. Wi!!! Rmdl"f

W_ K<1'oIinl is ..........__h to r«lue< poIabl< ""at<! demaDd. Rec)'<led .....,. r<qIIi"".
high <kgm- ufl!<Olm<nl onil. pouoIkl dcli,""Y Slllcm. lJu< "' tb< ",ffioi<n<:y of ,w=n and
"'"lI<!!Upplks.. "'...... «<)<llnl pnljec' i. rot "....,1«1 .. this 'i....

Tbe lIBMWO is a region&l "''''''' ,,~=l<t oo<l J<><i "'" '''''''''''' or ""'" ""l' OUIIIurl,y m'O'
......."'.tOl rollecoJoa and UGtm<nl in lb<""",-

4.1.7 1"'fHIC!tifundUHI'Itm.

11>< QlPi<l~ .....,. ofll>< 1101o<<n<: Ilj,... Channol Doro>i'" hoild><rn Iho Ih,n' 10
~"',...,. pos«l bl pot<ldialllq;rsd>lion of",....,. quoIil1 in ,ho Mad 1l.1\.". <_lJy I>nd
.... 0<1"iti<>. I...... relatinollO __to ... poimarill~ \»" 11uml>olJl Coun<y
Community Il<>-.:Iopmon' Suvk<~nI,Und U.. M.....fli D<portn...... Land .... thai
""'l' """",10.111 Impaot ,I>< u:<bo<v 1m"~~ """"'" >Dllifli or.Jinor"O% and
'ompll In O<!oJI,ion. ..tl,;,i.. thai rna) impo<' II>< Mad R.i, "'ll"lalod by Il.WOCEl,
C-.Jif i.~ ofF"" onil , ......., Army C"'JI of F..gi""' and EPA, Tho 1)i5\ri<1
"1.uWi)· <t'\'i<w> pI_..-..I "Ms '" rooNi... i"" "';I!lllnm_ Co<mtl C""""""")'
lJ<,'<lopm<t1, ~i<e Oq>anmm~ ~ U.. l'1>mlll1io '" ....,.. I>01i,'iIito "hkb ""'1 c.......
Ihi<oI ¥fO'lI"I"'''''"' quoIil)' 0< q....tity.

#./.1 M~il'l'i"" tifo\yrdl"tljl (;""ditiolt,

CW<'nIr.I.lI of lI:I"""'l"'al'" O<'<\U"S "'bon~ i",",.t".t ;, <".....«l f..,..., II><~n oh.>n i,
...umed. nus <"" ""OS< w..t~"",. do<><a>¢<l ~..t quality. ODd clo<lltU"llllroundwalOl
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.,ffi. "" IUl<d '" "'" _Ii""O<l~. rccllarK<. ODd <X,,"",..... "'" rcclu'i" '" lh< ll<>locrn<
Ri\'<t Cbonn<I D«Io5its Ii~ by mlIiruini"ll " ............." in "'" Mod Ri~, Thrn:f_. lh<
n.n of o,,<rdrof\ .... <WUile<J b,' M1>ncing P"",. in "'" Mod Rh.... "ilh~"'",.<x"""'""'"
""hi" ,0< rccilat¥< '" "'" 1!<lI<>cm< Ril'ft Dc""".. I. ,tl< O'<a <>flh< IUlMIVIY, " ..II. I. m<I by
lh< bnbn«d n",,~ in .... Mall R],,,,.. II>< MAl! R],'<T mlIy ,on" UI rcc!l.vio Olb<rbl'~
1III1.. wi""n til< baoi .. Tho I_,ion b<t"'em "'" ri,'",. -.l "";IS '" <:om"'" ODd "ill ,...,.
"ilh """"""'" I. """" lo<:otio<» ,ll< ri,'Of moy p.ln ""',,,,. rrom aJj><=llQd",lop, units and
in """'" ~ IrIIY"'~ lhtm. R<prul<>o "'''''' Ill'" .fin"'1,.'" lh< m;n""um =borJ'< or
......... modi,.,.,. .........fo<d by~ II>< I\o,,~ ,",!","'Il b)' "'" ,.."" of ,'''' Dorn<:Sti<
W..Of S<>pply P<TmiL Any O<tions llul "QU\OJ i"'IJ"'" <lie V"""'1wal« iDo<r.I<liom b<:1~ II><
n'<t. """,. d<po:».il$. aDd adjacm' hy<lmlOgk un;" "ouId 1"«1"""

~./.' R<pkttj,b"''' <iff:"'.ro<1t'11 ~"".W«
Tho: ,<pl<.;""""., or "l1o<l«! ~""at.,.<!lUi1.....""'ing ""'<1 '" lh<~_ baio
.,""" lhroIltlJInalur.r.t = ....... In" 0!lKT ..,lhropog<ak",.",..., l"'i, Ii~ in , ....
S",,"&<. R"d....~. IID<l """""'""'" Mel Mi'igation ofQ\'<rdrof\ _ ......

~././u ",,,,,;w,u,g ~fG",."d.,,'"I'nod"",;"". L<WI•• SIOnJ:'• •~d 11"""', fllNllilj'
IIfl~\WD pmd~ ""31<1 rrom rotll' R2nn<y "',II, .. lh< lJi>lri<.1', I'=x Co,"",1 Ceo,<t j ....
nonh<aot orAr<ata. w...,. i,l"""I""I from tho: HoIo<rn< R,I'ft 1l<;Jo5i....... ondorli, "'" M><I
RI=.Oann<l Tho: Itonn<y " ..II, ",_" ...... r_ Opl:Itl>X",,,,,,ly 60-90 r..,..loo<p.

IIRMWIl <l'I'I"''''Y «eoN< "'" produ<I......... " ....... 1<,..1, f""" ""'II' ".11, aDd~ at tho:
&i<x li<ilIty. Adlltionally. ""',,,. quall'l' .. «>mIarItIy moniIor<J ODd ,,"',.,. qual;'" .....pk:l "'"
f<iIIlllfly ,ol..... w...... qualil) """'PI<> .......... '0. _mod onol)1i<a1 !aI>onlory fO< ....,......,llI.

4./.// F m,.,l1lg GMj""r#..... fl" OpoIr,;"",
COIIi_'i', of".... ",f.n '" "'" ... of"""",......,...,,, "bt-ft: lIf"Wl'l" IIIld owfk<
"mer in,,",,",,, aDd inlllI<I>«...,h <>Ih<r, R>infall.<,~ """'It porrolatl "'"'
tranopiraolOll "",,bin< to Inft"'-"'Ce til< " ..., .",Hohle lit. '1""<1110 Ior:alion lit. l'O"ioulor ","'"
in ti.... Tho h)'JrologK: ,,'el< 0"'"''''' _Of ....lobk "'" ,,1<_ 110: >p«d .. "h;,;h "..,,,,. mo,'"""""'1:_" in til< h,1ln>lol;ic 'yol< 0IId ""'"""""" ur ';m< ;,.p<nd> in 5IQI'Og<" on} JtlIJ<
,1Th<1. """" o""ilot>i1ilY '" usrn..

Tl'P<ally. thi, ",r.,. '0 tho """,... of""""l "'e.... >trlo<:< " ..... In 'I",,,,,,h,...... duri"ll "'"
I"'ti<>do f... iii< <!uriq dry period. In tho: Mod Ri= R",,1n lh< """""" of,,_ in bl'lrolop:
uni.. i. limilod b,' til< 10<>1 soil ""<'>do","" n.... _i_';'" .... In lh< ~Iod Ril'<t" Ilasin ",r.,.
10 "'" ,,_, of ...-r.,,. "...... do.ui"i " ...~ >nd,.,;.... ....u« "......... <OIIII'Oi r«harl.'< lO

~'"'''' duri"ll dry period,.

Tho: IlBMWO rooj.....:\".< "'" of "....,.. .. _ in til<_. r«hoq:•• aDd <,,,,.,,ioo
""'t..... ..\0)' iDcidontaI oonj".,cth,..... tl<''''«T\ 0""" hl'<!r<lI<>ak un;" i • .tddJ<s«d ~'

... "
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...;n",,~u.. ~wrod n"",~ for n>b -.l wildlif•. An}· oth<t grounoJ..",« ."""..... """ may
1>< romiJ««l .. """j"""';", "'" ,,,,,,1<1 """,i",. ~I' fmm DWR.

4.1./1 1k>~IOp R,I.';",,,~i, .'iI~ R'Ilo1o''''rAII'IKW>
The: 1);","" nWnWns • po<i"'I,.., ..odinli, ,d.,ionoIUp ..;\l'Irho~·~ Early
"""I<IJ"'''''' nf "ll"nd.......~ "'ill p",,'id< 'ho opportunl,) 'n in<:1..... tb<i,~
iou..QWMP.

M GROIl:"O\''A"I'ER M":OAGI~\I"-'T~TRAn:Glf..s

In ,hi. >«tiOfl ofu.. G""MP. n." V""ftd"......_""'In .""'.si<> .,. i<lrnIif><d ddcribod.
... 8J'OU'"l'l..'>t« _<mrnt ,tnlq}' i, • gn>ml_h '0 """"", """ _ """ 0< """" of
.... rn:lIlaj<JD<Dl i=It> li>lCd in 5«1i",,~. The-.\1oo:I Ri ..... Ba.in GWMP prnroS<S n.'.
GI'O'Jlll!"lll" M"""'S<"><.. S""<P<o 10 -.. u.. ~1'O'Jlll!.."'" tT\OIIl!llrnl<n1 i....,.I;<t<d in
S<Q.... 4. 11><~..~...~m.... odd.-.-.:l by ....h """"11<"'.". """"llY ....
_'" in Tabl< 2. 11>< 'l'""in, G"""""'...... ~'Stnqi<S...,d<s<Iib<d b<low.oo
wl00.:

t. GNInl............,111><"<1. ond ""~.,.,. pKiI<aioo by odb<rin& '" .,.isting prnniu.
r<gti1aIiooI. -.l Lo.....

, M<HlllOI'inll of .... KfO'III'I"lll" ~uaIhy in u.. rqinD ofu.. R!m><r ....,U..
J. M';"";o~ ll"'I'I'd........~~ by u.. _ ... '>fM.>Ilbo.... nom and R"'"

........ oir
4. (;roundv,,,,,,, mnd<lint oond >lwi<>.
~. Srak,hnkl<s in'oh.........

5.' G",nnd...,,, """«ti•• Th"'''.... 1:,;"lnl R<lnlo'in•••nd " ..,,01, R<~nl ......,n",

A """"'II""'<'" .....,.1Il' fot l!fI"-'"'l.."t<r proI«'"," I, '" <n<nply wilh .xl"i"ll "'II<J1>llnD> """
",101' to ..... """""",Inn or .,.i,';,;", "ithin "'" ,h.... chonn<l. The>< IellnlOlor)' ""lWremrn1'
""..... now «lIISInI<tinn oct!" .... """ ., i"ina pemUt requu-.._

The- "-.<e. ~ h'J of"'" Mod Ri,«-.l 0<11,;,1<> ill "" ri .....<h"""'l...1><.. ground""«
~~ _ ""l· "",'<, dl~' 1m,*" ' .. go<><o>:l..",,, <jUIOIlity -.l Q">JI'y. ,\<>i"i,;" ,h,..
""." "'" l""'ibiJity '" """,,"' "" rh· riV<r.hanD<l or ll""""I ",,-.-...I by ";";ng
"'JIIlo1k.m, Th<o< IJ'JI<' nf..::t;"i,;"' "'J11I01od b} ...'m11 "t:""'ia. "'" R\\ QCB.
U<ponrncn' ofF.... onJ Game, Amly Corp of~I"""'""

Addl';nnally... a "'Iuimnmt of til< 0;"""" f:lom<oli< "".,,, SoppI~ "'""'"' """ ;, is>Ll<Ol b}.
PHS. 0;,;",," bf fJrinl.lnl """''''' "- F-".i~Man>il<m<nl. til< 1;1;""", .... pcrfllrll><'d ond
oWn..i.. a .,...,.-" >l«.......".,.. .. "'"" of,b< DrinLi1Ii W.... Soor<:< A......."..'-.l
Prol«tinn i'r"ll' The-......,...,. l.l<nrif til< Incat"," nflb< drinkinll ",,'« ""-""<.
<1<11""",,,, "" """"'" .... oond pKiI«OOn hli..... a ph)·,ic.1 boni«.ff I.........
cb<cklist. i••'mtori<> Ib< """,ibk: <orlI>!IIinatin ••t;'·itic< (PeA>). "'" re _ ""
,"I""",,"lil)'.....hlis...... -.sm<n' mop. .00 =<$'" 0SkSSm< ......-wy•

.... "



5.~ e",.ndnl<r Moml.o';"« r"" .....
1lI< Diotri<! .... IIIDIIitorN ~""""'t<r ""adi,i<Jnl; f... "'..... ~j ~'._ M' OW\O~ '1ra1"lP'.
,II< Di01ri<l .. ,11 oonl;."" '" m""il... and anlIlp;. pmd""'", rondition< ""'" F..1Sf. voon<I""'"
~,K><l lII<ill,;<$. In oocor<4ro« .. ,m lb<- OIlS I>om<olic W..cr S<lppIy 1'nm11llPd~ "
IS Ih<pi of"'" Di<uk1 '" ...pply r""obI< hi~ quality p;>IOblo ""1<r. lb<- Di""'" ronu,",o,,"y
"""';""" 1fOIIIl'l........ prod"",,,,, ("'e",'io<!> >D<l "",crqlllluly)", """ Eo«. f""ili'y.
"'d<lilion>1l~. "'""" quali'y ....ple> arc sc" "'. o<nif«ll onaI~,ic:>l bt>oralory f« .....,1 oro!
0U<UII'l<nI .. pan oftbo OIlS ""","",rd ArInu>I Chom""," MO<IiIdl'ini Sc:ho<I.l. in _
..ilb <IaI< llPd f<daal driol.,"lI ....'" ...i\lb<...... 1lI< fotlo...m, daily opcrOI ...... perio"""","
...,.,i 1<IIi"ll in< loJirII JI"""l'I"cat<r """"00" i._;

t<mp<nl .... 'orbidiry. II'Id voon<I"'>I<1I".I.= rontio..,..,~, 1Il<XIi'...... 1loOlIllh tho
OCAnA oyst<m.
portick 00IIII...... r><rtbnnt<l daily.
ko<lcriotogical (foul C"if""" Ii. ,. Coli) analysis .... periormcrl ",o,""ly. oro!
.,...~...J~ ""ids (l11IMlll~),gian;ha. <f)'plO!f>OI'iJium,...J
nitrti< ....Iy.u .... ~f<>rm<.l.. I""" j'torly.

SJ Op<ra" •••fM,.. II.... l .. ", ,nd ~.,h h~.

A<.~ "'""'iY III l<Io:lr<oo pourw.I\<...... """"'i'. ",1'iplion ofpoI<rItiaI ~l\,
eoojonc"", ~ 'erm >IIppl~', II>< Di>lri<, opera"'" M"""'~ Darn and II.Illh Lal:e.
Grounol....cr = ;" achi<v<d by tb< 0Hmd3ti0n oflh< ,.d\Of~ ....... in """ Mad 1I.',·cr
d.llmoL

o...;.ghi~..har.e< p<riods"", District 000s noI rontr<>lihe a<roUIIl or ..·.,., ..1,_ h«ausc
"..ncr """'~ fr«ly .,'cr .... spilt,,~""""",,", Tbi. only 0<CIn """" th< ,k>1Itioo of RuIh We
.....,.... 2654 f«l. I. Ibis oa« II>< ..,1IJlIl !\ow ""'" Ih< ri;"' ....y..;.fy ,II< <kmand
"'lw""".nt.

""".":r. durinl""" fIImmcr on<! f:>ll 10..··11"... ~odo. Ih< Di"';ct ......... ",lIkiall """"""
,,r .....er from _e '" m«I ,IS """..,,"'= dcman<l «q.;......."", llPd itsh~_ n"",
«q"'r<ro<fIl to...... f""",. tf"'" D1<rri<,'.1krr>an<l f... ""1<r inon:""" {do<'" ",,,,,icip:>l ",,","
or. D<W ind.......,.. r ...........)"""_, of ..",,.,. n:i<:lsN n- __ ,,_ b< in<n:-.l '"

m«I "'" ..... d<m>ond r<qIIII'<l»<".

The: eorml' ""o.hdI>..~ "". '" Ih< Di>lrk\',~ dh-rnOOn "' "f'PI'OJl;m.",ly ~S II> )(J MGO
(28.000 II> 34.000 ......-f«l~~t .. IIi.h i. ""Iy 3% or,,,,, IOIilI "'~ .....Ifof'lII: M>d
11.;,';;'- ,,_~. tn..-;ory~ Ib< rn<,n: 7S·MGO ..fe )'",I.l ... b«n ur<kr ro,,,,o<l. .,.j lip II>

~7 MOll ""' b«n "'i1hd<a..,, A ",ithdr>,,~ ...« of 15 MOD. (84.000 oo=-r..,~ Y'ar)
<q...... II> oppr,,,;...«I) I pcrr<nl oflb< totol OI'CfOi....oal """,Ifoflb< Mad 11.;,......-
5.4 eN.nd","r Modrll.l,od Strbo.rf... St.dia
In .. <fIi>I11O hrI'",~ thr """-"'f"". h)'drt>""'" andi",~ t>r!wr'" Ib< ll.>M<y
(01i«.... 1b< Di...-i<! "'ill "..,~""'"0>0<ld -' ...bourf... "coli<$. 1lI< IKIIIIkl..:ol<r
......, i.llSlfd ... """"'I"""" _I '" or """,ul..;,~ .......no. _ ,_
<ODd"""" _h os: impocto "" l!l< l>hIr th< R",""Y ...11, dll< 10 pIIIIlP;"ll <tr.>..-do",,-



d<t<nninln& maximum ~pi~ r>I« from ,he: 'y>«m "JPI< ttUin",ini.. ,,:aIrr quality. ond
.......D1& lh<: impOOl' of lh<: I"'......;"", b<l" pm<tu<tioo ",.11> "ith~ to "1d<f ~""i'l".
In oddi' .... 10 $imul>li"ll ,..noo.~".., _<~ ><enarioo, II>< rn<>J<1 ""uII, f1Ul' b<
uS«! in oommuni<atinci~.. on "'" I) dU< to ,-.oou.~,ll«..no..

~.5 SlOl«boltl<r and In""'lOn<)' In'-"",,,,'o' P"""""I
Stak,lIokier 0Dil in'<n&<JIC)I irI,'ol~ is ........i.. '" a~I aWMP. A' pri""";ly •
......."ho~ ,i>< Oiwk..o<i~n8.",""OR 01110 OU-..m.. 1l>< prolOCOI f...
In,,"'l:M'Y ..,.,.".,ion on.J publii: """ >t».....kIer ;0"'1>'= irI,'OI,'" mwup!< 1ev<1.. Th<
HII~tWD has a publkly elc<l<d IlooJd -.11>01<1.~ m<ellnll'lbaI "'" <>pm 10 "'" publi.c.
Publi< 1lIlllO'Jl>«m<""'''''''''' ,ho~ d<"'1opo>em or. aII'M? ,"" .. ""'" ond "'"
I""I""""! aWMP .... 1>«0 4i.....-l ....,'.....~ A> ...,.,,,, .. boi 1h< Distri<l .1>0
hold< n:iW'"~inp ..illl ....,-eo muokipol ollSl<llnOn whrn: the GWMP has""'" pn:scnl<Il
.,.; di><Un<d-



Table 2. MAna~cment Stnlle!!ies and Issues
.Manal!.crnenl Slralt2.V

MllJ1daled Ground- Ground- ),I.nhe"'. Ground- "akeboldcr
I. sue by W:UCT wmer Dam wcuer

Involvement
A83030 PnJlec:LiQI\ MQuilorirH!. OoemLio" Modelin.

Saline Inuusion Ye, X X
Wellbead &
Recharge Area Ye, X X X
Protte.ion
Mitigation of Yes X X X X
CQnlttmiMlion
Well
Const.ruclion Yes X
Polic't'
W.1l
Ab.lndon nlenl Yes X
Polic\'

ICoJl5tJ1lC,ion Yes X X X
ProioclS
Land U",

Yes X X X
CoordinJlion
~litig.aljOI1 of

Yes X X X X XIO,'erdJ-.n
GrouJldwah::r
Recharge & Yes X X X X X
RCDlcnishmcnl
Monitoring
Ground''''31er Yes X X
u:\'cls & SlDra.e
Coniuncli",c Use Yes X X
Agency Yes X X X X XRelmionshin
W:uer Ouolil\' No X X X X X
Wilier Demands No X X X X X

6.0 UMMARY
°11..e Mad River Basin roul:Kh"ater Manageme11l Pla.n was de\"eloped by lhe HBMWlJ to
suppon their dlerts 31 providing nreliable. long term. cost efficient. high qunLit'y water supply
for the community. The Disinci is a \\hol-csalc wn,lcr producer dmt currently pro·otidcs treated
pOlllble wOler for domestic and busine·s$ use. through se\'en municipalities. 10 apprOximutely
~Io of the populmion in IluOlbold. COUJ1IY. The polable willer produced b)' !he Dislricl is drawn
room Lhe: Holocene- Ri\'cr ChfiTU1el Deposils. Thes~ deposits underlie' Lhe Mad River in the rh'er
channel. The Mad River ,WMP is therefore focused on. ond limiled 10. the HolOCC1lc Ri\'er
Channel Deposils IhalmD)1 impact lhe Disu;cls potable water production. ll1e Mud Ri\lcr
G\VMIJ lisls fj\,C groullt!wstcr mun::tgemcnl strntcgics 10 address the required und relevanl

0-1-1055...03 ..090
('ktobcr 2005

PlIg~21
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gJQUl>J"'......~, ........... "",lin<d 10 Soctioo 4. Th< KJ'lII'ld~~<f~"r=j.'" "",1uJ<; p>WIll~~<f prot«1ion ,~«;"inaJ<i....,..... on.! ",,,mi, "'luir<m<m>.
rootirwed~""" """"'0ri4 """roo"", of MOl"""" !)om I>1<l Ruth loL<. ~1lI!~..t<r

modeli"ll aDd .."";;es. aDd~ 1...""...... tIl..

I



£,......,.. R. L 1959. 0r0kliD' and Ground·W,.... Fca.u<¢$ ~r ..... £"",1;:> "'..... Ilumboldt
Counry. C.)iron.u..~ S",,'O)' \\_-<iuppt~' .... 1~11'l

Mo!.augMi.. S.D.....\..~ OrolollP,r ..... C"", M<n<lociDo, £""'.... Gatb<n ill<. OI>J
S<oulhw....'m pot'! "ru.. HayrO<lc JOX/>o ~hn"'" OuaollUiles and odj",.", Off"""" At.....
Nonbem ColifomiL Unil<d S......~ol Surv<y Ml9«:lbntw> Fl<id S1\>dit$ MF·2))6.

C11lif"",i.l.'/q'la"""'" of W....,R~ 200), Colif""",,', Grow>,J","cr BuJl<lit> Ilij.
,,_~ Il)'drol"p' R..p.n. Mod Rh'''' Lowland Ground"-.I<r Fl.>!<in.
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